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MARKED-UP COPY OF SUBSTITUTE SPECIFICATION 

SANDING DEVICE FOR RAIL VEHICLES 

Specificat i on 

[0001] The i nv e ntion present disclosure relates to a sanding device for vehicles, 

particularly for rail vehicles. In order to improve the coefficient of adhesion between the 
wheels and the running surface under unfavorable running surface conditions, vehicles are 
equipped with sanding systems. Particularly in jn the case of rail vehicles, sanding systems 
contribute to considerably increasing the coefficient of adhesion between the wheels and 
the rails within a short time. 

[0002] In this-the case of rail vehicles , the sand is discharged in front of the wheels, so 

that the rail vehicles roll by way of a "sanded" rail with a considerably increased 
coefficient of adhesion. The effect of the sanding is a function of the quantity of the 
discharged sand per covered running path. Ideally, a constant quantity of sand should be 
discharged per meter of running path. If an insufficient quantity of sand is discharged, the 
full effect of the improvement of the coefficient of adhesion is not achieved. If, on the 
other hand, too much sand is discharged, there is also no optimal effect. 

[0003] On the contrary. switches Switches are even occasionally clogged by too much 

sand, which results in operating disturbances. A large amount of sand may severely 
interfere with the track facilities. A clogging of track switches by sand may drastically 
impair the conductance between the wheels and the rails which is important for the signal 
transmission. Such a deterioration of the conductance between the wheels and the rails has 
the risk that, in the event of improper care of the track facilities, the signal transmission 
may be impaired such that, in the worst case, a signal transmission does not take place or 
is faulty, so that accidents may occur. 

[0004] It i s th e refor e urgently r e qu i r e d to find a po ss ibility o f The present disclosure 

relates to improving the adhesion between the wheels and the rail in the case of ice and 
wetness, without the occurrence of disturbances. 
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[0005] German Patent Document DE 34 10 409 shows a sanding system in which the 

sand quantity is apportioned by means of a pulsating volumetric pump. 
[0006] German Patent Document DE 100 44 608 shows a sanding device where 

compressed air is blown in a pulsating manner into the sand outlet of a sand container and, 
as a result, the sand quantity is apportioned. The sand quantity moved into the area of the 
downpipe is then blown out by m e ans of a separate compressed-air current. 
[0007] It is an obj e ct of th e invention to provid e The present disclosure relates to 

providing a simpler and more economical method of apportioning the discharged quantity. 
[0008]This task is achi e v e d by m e an s of th e obj e ct of th e indep e ndent claims. Advantageou s 
further developments are indicated in the dependent claims. 

}Q9ir00081 According to the invention, this task is achieved by means of a sand i ng device 

having the fol l owing characteri s t i c s : 

Sanding d e vice for a vehicle, characterized by 

a compr e ssed air connection having a high pressure leve l , 

a first pneumatic va l ve having one input and two outputs, 

a s e cond pneumatic valve having two inputs and one output, 

a pr e ssur e contain e r, 

a sanding nozzl e arrang e d in a sand contain e r, 

th e compr e ss e d-air conn e ction b e ing conn e ct e d with th e input of th e first pn e umatic va l v e , 
one of th e two outputs of the first pn e umatic valv e b e ing conn e ct e d with th e pr e ssur e 
contain e r, th e pr e ssur e contain e r being conn e ct e d with on e of th e two inputs of th e s e cond 
pn e umatic valv e , th e other output of th e first pn e umatic valv e b e ing conn e ct e d with th e oth e r 
input of th e second pn e umatic valv e , and th e output of the second pneumatic valv e b e ing 
conn e ct e d with the sanding nozzl e . Thus, the present disclosure relates to a sanding device 
including a compressed-air connection to receive compressed-air at a high pressure level. 
Also included is a first pneumatic valve having one input and a first and a second output and 
a second pneumatic valve having two inputs and one output. Further included is a pressure 
container and a sanding nozzle arranged in a sand container, and wherein: a) the compressed- 
air connection is connected with the input of the first pneumatic valve; b) one of the two 
outputs of the first pneumatic valve is connected with the pressure container; c) the pressure 
container is connected with one of the two inputs of the second pneumatic valve; d) the other 
output of the first pneumatic valve is connected with the other output of the second 
pneumatic valve; and e) the output of the second pneumatic valve is connected with the 
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sanding nozzle. 

)4<HT00091 The present invention disclosure is based on an idea of providing the compressed 

air flowing into the sanding device, which is to be controlled in a continuous mannerJTj]] 
by switching the compressed-air supply on and off, and smoothed by way of a pressure 
container. It thereby becomes possible to make the discharge quantity dependent on the 
vehicle speed. 

I44F000101 The invention present disclosure provides a sanding device which can discharge 

different quantities of sand as a function of the input pressure. The faster the rail vehicle 
travels, the more sand is discharged. According to the inv e ntion present disclosure , 
switching between two different sanding levels no longer takes place. Thus, as a r e sult of 
the invention according to the present disclosure , precisely the correct amount of sand no 
longer is present only at two speeds. Most importantly, when the travel is very slow, the 
discharged quantity of sand is no longer extremely high in comparison to the quantity of 
sand which would actually be needed. By means of the invention According to the present 
disclosure , the refilling of sand also becomes less frequent. It becomes possible to 
discharge the same quantity of sand per traveled meter. The invention present disclosure 
provides a system which is not susceptible to disturbances and operates continuously with 
compressed air. 

fOOOHI Other aspects of the present disclosure will become apparent from the following: 

descriptions when considered in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0001 2] Figure 1 is a schematic view of the-a_sanding device according to the 

inv e ntion present disclosure ; 

[00013] Figure 2 is a view of a signal form for a solenoid valve of the sanding device of 

Figure 1. 

DETAILED DESCRIPTION 
[0001 4 ]Figure l illustrates an embodiment of a sanding device constructed according to the 



l-5l[000141 T-he-A sanding device according to the present invention es sentially consist s 

o ftlisclosure includes a pressure reducing valve 1 to which the pressure from a pneumatic 
braking system of a rail vehicle is appliedf| Y|"|. Also included is a first pneumatic valve 2 
in the form , for example, of a 3/2 -way valve 2, a second pneumatic valve 3 in the form, for 
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example, of a 3/2 -way valve-3, a pressure container 4, a sanding nozzle 5 which is 
arranged in a sanding container 1 6, and a brake control device 6. 
The output of the pressure reducing valve 1 is shown, for example, in Fig. 1 



I7jr00016l 



^000171 



wroooi8i 
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connected with the-an input of the first 3/2-way valve 2. One of tbe-two outputs of the 
first 3/2-way valve 2_is connected by way of a throttle 12 with a connection of the pressure 
container 4. This connection of the pressure container 4 is connected with one of the-two 
inputs of the second 3/2-way valve 3. The other of the two output outputs of the first 3/2- 
way valve 2 is shown connected with the other wpu^ of the two inputs of the second 3/2- 
way valve 3. The- An output of the second 3/2-way valve 3 is connected with the sanding 
nozzle 5. 

In this case As shown in Fig. 1 , the first 3/2-way valve 2 is constructed such that, 



in an inoperative position, its-the input of valve 2 is connected with tha^ one of the two 
output- outputs which leads to the pressure container 4. The other output of valve 2 that 
leads to the second 3/2-way valve 3 will then be blocked. In an operative position of the 
first 3/2-way valve 2 (not shown), iis -the input from pressure reducing valve 1 is 
connected with that-the output of valve 2 which leads to one of the two inputs of the 
second 3/2-way valve 3. The output of valve 2 leading to the pressure container 4 will 
then be blocked. 

The second 3/2-way valve 3 is constructed such that, in an inoperative position, as 



shown in Fig. 1 , its-the input connected with one of the outputs of the first 3/2-way valve 2 
is connected with the output of the second 3/2-way valve 3 . The input that l e ads to from 
the pressure container 4 will then be blocked. In an operative position of the second 3/2- 
way valve 3 (not shown), the input leading to of valve 3 from the pressure container 4 is 
open and is connected with the output of valve 3 leading to the sanding nozzle 5. The 
other input l e ading to the first 3/2-way valve 2 will then be blocked. 
In this v ie w As shown in Fig. 1 , only one wheel 13 of the rail vehicle is illustrated 



on a rail section 15. For the-a_precise application of the-sand into th«-a_space between the 
wheel 13 and the rail section 15, a blow-out pipe 14, from which the sand exits, is 
provided on the sand container 16. 
The first 3/2-way valve 2 and the second 3/2-way valve 3 can each be actuated by 



an electrically excitable coil against the pressure of a sprin g 1 7 . Each of the coils 1 8 can 
be automatically supplied with electric power by the brake control device 6. The coil 18 
of the first 3/2-way valve 2_can also be supplied manually upon a demand by a driver by 
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way of a sanding key button 8. Whereupon the first 3/2-way valve 2 or the second 3/2- 
way valve 3 is changed from the inoperative state into the operative state. From the brake 
control device 6, a first control line 10 leads to the first 3/2-way valve 2; a second control 
line 1 1 leads to the second 3/2-way valve 3. In addition, a scanning line 9 is provided by 
way of which the switching condition of the sanding key button 8 can be determined by 
the brake control device 6. 

Blocking diodes 7 prevent tha^a mutual influencing of the first control line 10 and 

of the scanning line 9 can tak e place . Otherwise, an electric signal present on the first 
control line 10 would be interpreted on the scanning line 9 as an operation of the sanding 
switch 8, which is not correct. 

The sanding device according to the invention present disclosure operates as 



follows. 

|3j£00022] During tbe-a_start of the operation of the rail vehicle, the sanding device is without 

compressed air. At the input of the pressure reducing valve 1, a compressor pressure of 
approximately 8.5 bar is present, which is reduced to a constant pressure of 6 bar. 
Subsequently, the pressure container 4 starts to fill with compressed air by way of the first 
3/2-way valve 2_and the throttle 12. The second 3/2-way valve 3_blocks the path of the 
compressed air from the pressure container 4 to the sanding nozzle 5, so that no 
compressed air exits there. 

i4j[00023] When the brake control device 6 now determines that sanding has to take place, 



^f000241 



for example, during a rapid-stop demand or in the case of antiskid interventions or by way 
of rotational speed sensors at the wheel 13, the second 3/2-way valve 3 is actuated by way 
of the second control line 11. As a rule, the rail vehicle travels at a relatively high speed 
here. 

Subsequently, compressed air at an initial pressure of 6.5 bar exits from the 
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pressure container 4_through the second 3/2-way valve 3_and reaches the sanding nozzle 5. 
Compressed air is then blown at a relatively high velocity into the sanding container 16. 
The compressed air exiting there pulls sand along with it which then exits from the blow- 
out pipe 14. 

The quantity of the sand exiting there can be controlled, specifically by a pulsed 



operation of the first 3/2-way valve 2^ according to the graphic in Figure 1. For this 
purpose, the brake control device 6 acts upon the first 3/2-way valve 2_by way of the first 
control line 10 with a pulsed control voltage. By m e ans of the resulting opening and 
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closing of the first 3/2-way valve 2, the quantity of the compressed air of 6.5 bar following 
into the pressure container 4 is adjusted such that a desired lower pressure occurs at the 
sanding nozzle 5. In this case, the throttle 12 and the pressure container 4 are used for the 
smoothing of the pressure surges which are caused by the pulsed operation of the first 3/2- 
way valve_2. 

The lower the pressure present at the sanding nozzle 5, the lower the occurring the 
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volume flow of compressed air and the lower the quantity of sand per time unit blown out 
tnte- from the blow-out pipe 14. 
When the sanding is to be terminated, the first 3/2-way valve 2 and the second 
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3/2-way valve 3 are switched currentless again, so that ihe-an above-described inoperative 
state occurs again. 

When, on the basis of his experience, the driver determines that sanding has to 



take place, he operates the sanding key button 8, so that the first 3/2-way valve 2 is 
switched. 

Subsequently, compressed air at an initial pressure of 6.5 bar exits from the 



pressure reducing valve or device 1 through the first 3/2-way valve 2 and through the 
second 3/2-way valve 3 and arrives at the sanding nozzle_5. Then compressed air is blown 
into the sand container 16 at high velocity. The compressed air exiting there pulls the sand 
along with it, which then exits from the blow-out pipe 14. 
To a limited extent, the driver can influence the quantity of sand exiting there, 



specifically by a manually pulsed operation of the first 3/2-way valve 2. 
When the sanding is to be terminated, the driver releases the sanding key button 8, 



and the first 3/2-way valve 2_is switched currentless again, so that the above-described 
inoperative position is restored. 
When a sanding demand by the driver by operating the sanding key button 8 and a 



sanding demand by the brake control device 6 are present simultaneously, the sanding 
demand by the driver has priority. 
The brake control device 6 detects the operation of the sanding key button 8 by 



way of the signal present at the scanning line 9. Subsequently, the first control line 10 to 
the first 3/2-way valve 2 and the second control line 1 1 to the second 3/2-way valve 3 are 
switched currentless. The second 3/2-way valve 3 moves into its inoperative state. 
However, because of the operation of the sanding key button 8, the first 3/2-way valve 2 
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remains in its operative position, so that, as described above, the compressed-air flow 
occurs. 

As an alternative, it is more secure for the sanding key button 8 to simultaneously 



close the connection to the 3/2-way valve 2 and in the process simultaneously interrupt the 
connection to the 3/2-way valve 3. 
When the brake control device 6 detects that the sanding key button 8 is no longer 



operative, a switching-over takes place again to the automatic operating mode. 
T4te-A further development according to the inv e ntion present disclosure. 



provides for a rapid filling of the compressed-air pipes to the sanding nozzle 5 during the 
manual as well as the automatic operation. This is advantageous because the air in the 
sand container 1 6 first has to build up a certain pressure before the sand starts to flow. 
Because of the existing pipe lengths, it may nevertheless take up to a second until, after a 
sanding demand, the first sand comes out of the blow-out pipe 14. The invention present 
disclosure relates to a sanding device that permits keeping this time as short as possible. 
T4te- Another advantage of the sanding device according to the invention present 



disclosure is that, when the rail vehicle is traveling, for example, at half the-its maximum 
speed and when the timing switches to a "half pressure" of approximately 3 bar, the full 
pressure is nevertheless present in the pressure container 4 from the start. This is then first 
followed by a pressure surge , for example, ofjjXJ} initially 6.5 bar, which will then be 
reduced to the 3 bar generated by the timing of the first 3/2-way valve_2. This pressure 
surge can then rapidly fill the pipes and the sanding container 16 at this high speed, before 
the sand is blown out at a lower pressure. 
Also when traveling at a slow speed, the sanding can therefore rapidly take place 



by m e ans of a lower sanding volume flow. 

Although the present disclosure has been described and illustrated in detail, it is to 

be clearly understood that this is done by way of illustration and example only and is not 
to be taken by way of limitation. The scope of the present disclosure is to be limited only 
by the terms of the appended claims. 
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Li s t of Reference Number ; 

4 Pr ess ure reducing valve 

2 first 3/2 way valve 

3 s e cond 3/2 way valve 

A pr e s s ur e contain e r 

5 sanding nozzl e 

6 brak e control d e v i c e 

7- blocking diod e 

8 sanding k e y button 

9 scanning lin e 

4- 0 fir s t control line 

4-1 second control line 

+2 throttle 

+3 wnee4 

4-4 blow out p i pe 

4-5 rail section 
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CLAIMS ! CLAIM : 

This listing of claims will replace all prior versions and listings of claims in the application: 

Listing of Claims : 

1 . (Currently Amended) Sanding d e vic e for a v e hicl e , charact e riz e d by 

a compr e ss e d air conn e ction (1) having a high pr e ssur e l e v e l, 

a first pneumatic valv e having (2) on e input and two outputs, 

a second pneumatic valve (3) hav i ng two inputs and one output, 

a pres s ure contain e r (4), 

a sanding nozz l e (5) arranged in a sand conta i ner, 

the compressed - air connection (1) being connected with the input of the first pneumatic va l ve 
(2). one of the two outputs of the first pn e umati c va l ve (2) b e i ng connected with the pressure 
contain e r (4), th e pr e ssur e contain e r (4) b e ing conn e cted with on e of th e two input s of th e 
second pn e umatic valv e (3), th e oth e r output of th e fir s t pneumatic valv e (2) b e ing conn e ct e d 
with th e oth e r i nput of th e s e cond pn e umatic valv e (3), and th e output of th e s e cond 
pn e umatic valv e (3) b e ing conn e ct e d with th e sanding nozzl e (5) A sanding device for a 
vehicle, the sanding device comprising: 

a compressed-air connection to receive compressed-air at a high pressure 

level: 

a first pneumatic valve having one input and a first and a second output: 
a second pneumatic valve having two inputs and one output: 
a pressure container: 

a sanding nozzle arranged in a sand container; and 
wherein 

a) the compressed-air connection is connected with the input of the first 
pneumatic valve. 

. b) one of the two outputs of the first pneumatic valve is connected with 
the pressure container, 

c) " the pressure container is connected with one of the two inputs of the 
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second pneumatic valve, 

d) the other output of the first pneumatic valve is connected with the other 
output of the second pneumatic valve, and 

e) the output of the second pneumatic valve is connected with the 

sanding nozzle . 

2. (Currently Amended) Sand i ng The sanding device according to Claim 1, 
charact e rized i n that, wherein in an inoperative position, the input of the first pneumatic valve 
(2}-is connected with that- the output which of the first pneumatic valve that leads to the 
pressure container-{4), the other output of the first pneumatic valve that leads to the second 
pneumatic (3) being valve is blocked, and in that, in an operative position of the first 
pneumatic valve-{2), tts- the input of the first pneumatic valve is connected with that-the 
output wh4eh- of the first pneumatic valve that leads to one of the two inputs of the second 
pneumatic valve-f^K and the output of the first pneumatic valve leading to the pressure 
container ( 4 ) being js blocked. 

3. (Currently Amended) Sanding The sanding device according to on e of th e 
preceding claims, characterized in that Claim 1, wherein the second pneumatic valve (3)-is 
constructed such that, in an inoperative position, its input one of the two inputs of the second 
pneumatic valve connected with one of the outputs of the first pneumatic valve (2-Ms 
connected with the output of the second pneumatic valve, the input l e ading to of the second 
pneumatic valve from the pressure container (i) b e ing is blocked, and in that, in an operative 
position of the second pneumatic valve-(3), the input leading to of the second pneumatic valve 
from the pressure container (4)-is open and the output of the second pneumatic valve is 
connected with the sanding nozzle-f§4, and the other input of the second pneumatic valve 
le ading to connected with the first pneumatic valve (2) b e ing is blocked. 

4. (Currently Amended) Sanding T he sanding device according to one of the 
preceding claims, characterized i n that Claim 1, wherein the first pneumatic valve (2}-and the 
second pneumatic valve (3) can are each be activated by an electrically excitable coil against 
the pressure of a spring. 



5. 



(Currently Amended) Sanding The sanding device according to 



of the 
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preceding claim s , characterized in that Claim 1, further including a brake control device (6) is 
prov i ded for e l ectrically aetivatin g to activate the first pneumatic valve (3)-and the second 
pneumatic valve-(£). 

6. (Currently Amended) Sand i ng The sanding device according to on e of th e 
pr e cedi n g c l aims, characteriz e d in that Claim 4, wherein the coil of the first pneumatic valve 
(2) can be is configured to be manually supplied with electric power by demand by a driver by 
way of via a sanding key button-(8}. 

7. (Currently Amended) Sand i ng T he sanding device according to Claim 5 and 
Claim 6, characteriz e d in that wherein a scanning line (9)-is provided from the sanding key 
button (&>-to the-a_brake control device-(6). 

8. (Currently Amended) Brake system for a vehicle hav i ng a sanding devic e 
according to one of the preceding claims The sanding device of Claim I , wherein the 
compressed-air connection (4-)-is connected with a compressed-air pipe of the-a_brake system. 

9. (Currently Amended) Vehicle having a sanding d e vice according to on e of 
C l aims 1 to 7, particu l arly The sanding device of Claim 1, wherein the vehicle is a rail 
vehicle. 

10. (Currently Amended) M e thod of automatical l y sanding a rai l area (15) 



underneath a wheel (13) of a rail vehicle by means of sand from 


a sand contaii 




characterized in that the sand container is acted upon directly by means 


of compressed 




from a closed pressure container (4), and pulsed compressed air from 


a compressed 




source is automatically supplied to the pressure container (4), the pres 






smoothing the pressure surges which arise as a result of the pulsing of the 
method of automatically sanding a rail area configured to lie beneath 


compressed air 
a wheel of a 


rail 



vehicle, the method steps comprising: 

providing sand arranged in a sand container; 

providing compressed-air from a compressed-air source: 

providing a closed pressure container: 

feeding pulsed compressed-air from the compressed-air source automatically 
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to the pressure container; 

smoothing pressure surges of the pulsing of the compressed-air; 

outputting the smoothed compressed-air from the pressure container to the 
sand container; and 

automatically sanding the rail area with sand from the sand container. 

11. (Currently Amended) Method — The method according to Claim 10, 
charact e rized in that further including a manual intervention step by #je-a_driver that has 
priority over the automatic sanding step, in that compressed air is then-fed to the sand 
container directly from a- the compressed-air source-fl-). 
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IN THE ABSTRACT: 

Please replace the abstract with the following: 

ABSTRACT OF THE DISCLOSURE 

The present disclosure relates to a sanding device for a vehicle. The sanding device 
includes a compressed-air connection, at least one pneumatic valve, a pressure container and 
a sanding nozzle arranged in a sand container. 
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IN THE DRAWINGS : 

Please enter the following sheet of drawing as a Replacement sheet that includes the 
following changes to Fig. 1: 

Delete "BSG" in element 6 

Add numerical designations 16, 17 and 18. 
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